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ROTATING VERTICAL FIBER TRAY AND METHODS 


Technical Field 

This disclosure is concerned with management of telecommunication 
cables, including optical fiber cables. In particular, this disclosure has application in the 
telecommunications industry with respect to storing excess cable lengths. 

Background 

Cable storage devices are known including, for example, a device shovm 
in U.S. Patent No. 4,792,203 assigned to ADC Teiecommjanications, Inc., the assignee 
of this disclosure. The device of United States Patent No. 4,792,203 includes various 
features for organizing fiber optic cables. The '203 patent includes a description of 
spools shaped to control the bend radii of the fibers so that the minimum bend radii is 
not exceeded. Storing excess lengths of fibers, organizing them, and protecting them 
from damage are desirable features. There is a continued need in the art for further 
management devices that address concems in the telecommunications industry such as 
ease of use, size, reliability, cost, and protection of the fibers. 

Summary of the Disclosure 

In one aspect, the disclosure describes a storage tray arrangement for 
storing cable slack. One preferred embodiment of the tray arrangement includes a 
frame that is oriented in a vertical first plane; a first tray mounted to the frame in a 
vertical second plane parallel to the first plane; and a moimting construction pivotally . 
securing the first tray to the frame. Preferably, the first tray includes a cable entry 
region, a base, and a spool projecting from the base. Preferably, the mounting 
construction permits the first tray to be selectively pivoted relative to the frame within 
the second plane. 

In another aspect, the disclosure describes a storage tray for storing cable 

slack, wherein the tray includes a base defining a storage region and a cable entry 

region, a side wall projecting from the base and extending along the perimeter of the 
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FIG. 4 is a right elevational view of the riser depicted in FIG. I and 
showing optical fibers loaded thereon. 

FIG. 5 is a left elevational view of an alternate embodiment of a riser 
analogous to the view shown in FIG. 3. 

FIG. 6 is a right elevational view of the alternate embodiment of the riser 
depicted in FIG. 5, the view being analogous to that shown in FIG, 4. 

FIG. 7 is a left elevational view of another embodiment of a riser, the 
view being analogous to that shown in FIGS. 3 and 5, but not showing cables loaded 
thereon. 

FIG. 8 is a right elevational view of the alternative embodiment depicted 
in FIG. 7, the view in FIG. 8 being analogous to that depicted in FIGS. 4 and 6 and not 
showing cables loaded thereon. 

FIG. 9 is a perspective view of a portion of the fiber management system 
in any of FIGS. 1-8, and depicting a storage tray set pivoted from the riser. 

FIG. 10 is a perspective view of one embodiment of a post utilized in the 
embodiment of FIGS. 1-9 for pivotally attaching a storage tray to a riser. 

FIG. 1 1 is a fi-ont elevational view of the embodiment depicted in FIG. 9. 

FIG. 12 is a perspective view of a left-hand embodiment of a storage tray 
that can be used in any of the arrangements shown in FIGS. 1-9. 

FIG. 13 is a perspective view of a right-hand embodiment of a storage 
tray that can be used in any of the arrangements of FIGS. 1-8. 

Detailed Description 

FIG. 1 depicts a fiber management system 1 8 incorporating a storage 
tray arrangement 20. In preferred uses, the storage tray arrangement 20 is utilized for 
routing fiber optic cables and storing the cable slack. In typical uses, fiber optic cable is 
supplied in standard, preset lengths. When routing cables between equipment, these 
preset lengths are often much longer than what is needed. The storage tray arrangement 
20 helps to organize and neatly store the cable slack. The term "cable slack" as used 


herein means the cable length that is greater than the minimum length needed to connect 
between two connection points. 

The particular fiber management system 1 8 depicted in FIG. 1 includes a 
fi*ame 22. The frame 22 is used to hold and store equipment, such as an optical 
transmission bay with panels or chassis (not shown). In general, the fi-ame 22 includes 
a first frame section, (or riser) 26 and a second frame section (or riser) 28. A base piece 
30 rests upon the ground or the horizontal support surface. The first and second frame 
sections 26, 28 are perpendicular to and extend from the base piece 30 up to an end 
piece 32. The end piece 32, in the particular orientation shown in FIG. 1, also 
corresponds to a top member 33. In general, each of the first frame section 26, second 
frame section 28, base piece 30, and end piece 32 are constructed of sheet metal, but 
could be constructed of a variety of materials. As can also be seen in FIG. 1, the frame 
22 includes a plurality of mounting holes 34 to receive suitable fasteners in order to 
fixedly secure the frame 22 to a fixed surface, such as a wall. 

As can also be appreciated from viewing FIG. 1, the frame sections 26, 
28 are oriented to rest on the base piece 30, which will generally rest on a horizontal, 
ground surface or floor. The first and second frame sections 26, 28 extend in a 
vertically oriented plane, that is, a plane that is perpendicular to the floor or ground. 

The storage tray arrangement 20 includes at least a first tray 40 that is 
mounted to the frame 22 in a vertically directed plane, preferably parallel to the plane of 
the first and second risers 26, 28. Also, in preferred embodiments, a mounting 
construction 42 is utilized to pivotably secure the first tray 40 to the frame 22 (in 
particular, to the second frame section 28). Attention is directed to Fig. 9. An example 
of a tray 44 is shown pivoted relative to the frame 22 within the plane that is parallel to 
the vertically oriented plane of the frame 22. 

In preferred embodiments, the storage tray arrangement 20 will include a 
plurality of trays 44, each oriented on the frame 22, and within a vertical plane that is 
parallel to the respective first or second frame section 26, 28. As can also be seen in 
FIG. 1, in the particular preferred embodiment illustrated, the trays 44 are preferably 
arranged in a plurality of tray sets 46. Each tray set 46 includes at least two individual 


trays 44 stacked next to each other in parallel, vertical planes that are parallel to the 
vertically oriented sections of the frame 22. In preferred embodiments, each tray 44 in 
each individual tray set 46 shares a common mounting construction 42 and pivots about 
the same point. This is discussed further below. 
5 As can also be seen from a review of FIG. 1, in many preferred 

embodiments, the fiber management system 18 includes a plurality of radius limiters 50 
and cable tabs 52. The radius limiters 50 help to route the cables and limit the bend of 
the fibers. The tabs 52 help to hold down and secure the cables in their desired location. 
Fiber management system 1 8 also preferably includes a plurality of 
10 grommets 54. The grommets 54 are accommodated in apertures 55 defined by the 
respective first and second frame sections 26, 28. The grommets 54 provide for a 
smooth, radius limiter for the cables, such that the cables can be directed from along the 
^ first and second frame sections 26, 28 and through the grommets 54 into the interior 56 

%| of the frame 22. As mentioned above, the interior 56 of the frame 22 may hold 

1 5 equipment, such as fiber optic equipment. 

FIG. 2 is a rear perspective view of the fiber management system shown 
in FIG. 1 . This view is shown from the opposite side, such that the first frame section 
26 is fiiUy visible. As can be seen from a review of FIG. 2, the first frame section 26 
preferably includes the same features shown on the second frame section 28 in FIG. 1. 
20 This includes a plurality of tray sets 46, trays 44, mounting constructions 42, radius 
limiters 50, tabs 52, and grommets 54. 

FIG. 3 illustrates a side elevational view of the first frame section 26 and 
loaded with a fiber optic cable bundle 60. In the particular embodiment shown in 
FIG. 3, the cable bundle 60 is directed from a region overhead of the frame 22. In the 
25 embodiment of FIGS. 5 and 6, it is demonstrated how cables 60 can be directed from 
the floor as well. It can be seen in FIG. 3 how the cable bundle 60 is routed against the 
first frame section 26 and between various radius limiters 50. The cables 60 are 
generally in a bundle of several individual cables. Various ones of the individual cables 
62 are separated from the cable bundle 60 and directed into the frame interior 56 
30 through the grommet 54 to be connected with pieces of equipment. In many instances. 


before the individual cable 62 is directed into the frame interior 56, the cable 62 is 
directed into a tray 44, which stores cable slack as a loop 63 within the tray 44. The 
loop 63 may include several windings of the cable 62. The individual cable 62 is 
directed out of the tray 44 and around a radius limiter 50, and through a grommet 54 to 
5 be connected with a piece of equipment. 

FIG. 4 shows an analogous arrangement as the arrangement shovra in 
FIG. 3. FIG. 4 shows the second frame piece 28 loaded with a cable bundle 64. It can 
be seen how the cable bundle 64 is directed from a region overhead and against the 
second frame section 28 of the frame 22. Individual cables 66 are directed into storage 
1 0 trays 44, where cable slack is stored. The individual cable 66 is directed from the tray 
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^ 44, around radius limiter 50 and into the frame interior 56 through a grommet 54. 

xj Attention is next directed to FIGS. 5 and 6. FIGS. 5 and 6 illustrate an 

^ alternate embodiment. In FIGS. 5 and 6, the storage tray arrangement 20 is shown in a 

\| configuration of tray sets 46 different from the configuration shown in FIGS. 3 and 4. 

^" 1 5 As can also be seen in FIGS. 5 and 6, the cable bundle 68 is shovm directed from a 

^ region below the frame 70, In the embodiment of FIGS. 5 and 6, the cable bundle 68 is 

M: directed from the floor. 

FIGS. 7 and 8 show another alternate embodiment of a storage tray 
H= arrangement 20. In the embodiment of FIGS. 7 and 8, the cables are not shown loaded 

20 onto the storage tray arrangement 20. FIGS. 7 and 8 illustrate how the tray sets 46, 
radius limiters 50, and grommets 54 can be arranged in alternate patterns, depending 
upon the application. It should be understood that a wide variety of arrangements of 
trays 40, radius limiters 50, grommets 54, and other pieces may be utilized, depending 
upon the desired features. The embodiments of FIGS. 1-8 are some of the examples 
25 possible. 

In preferred applications, the fiber management system 18 will include a 
plurality of frame sections (risers) 26, 28 arranged in a side-by-side relationship. As a 
result, access to the storage tray arrangement 20 is limited. This is because when the 
risers 26, 28 are positioned immediately adjacent to each other, the access area to the 
30 storage tray arrangement 20 is blocked by the adjacent riser 26, 28. Thus, in the 
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preferred embodiment, the storage tray arrangement 20 includes a pivot system 75. The 
pivot system 75 allows each of the trays 44 in each of the tray sets 46 to be pivoted or 
rotated to a region in space that is accessible to the service operator. In FIG. 1, the fiber 
management system 18 is shovm in a front, perspective view. The pivot system 75 
5 allows each of the trays 44 to be pivoted or moved into a region in space that is in front 
of the front plane defined by front edges 76, 77, 78, and 79. As mentioned above, the 
pivoting is constrained to a vertical plane that is parallel to the vertical orientation of the 
first and second frame sections 26, 28 of the frame 22. By being able to pivot into the 
region in front of the front plane of the fiber management system 1 8, the user is able to 
1 0 access the cables and manipulate the slack. 
™ FIGS. 9 and 1 1 show trays 44 of one of the tray sets 46 pivoted out to 

their service positions. In FIGS. 9 and 1 1 , the tray 44 that is immediately adjacent to 
the frame piece 82 is designated tray 84, while the tray 44 that is outside of the tray 84 
S is designated as tray 86. Tray 86 lies over tray 84, when the tray set 46 is in its storage 

py 15 position as shown in FIGS. 1-8. In preferred embodiments, the pivot system 75 will 

permit one of the trays 84, 86 to pivot at an angle greater than the other tray 84, 86. By 
p permitting one of the trays 84, 86 to pivot farther and limit pivoting of the other tray 84, 

86, it ensures that both of the trays 84, 86 are accessible to the user at the same time. In 
some embodiments, in order to access the lower tray 84, the outside tray 86 will usually 
20 have to be pivoted out to a service position. 

Details of one particular preferred pivot system 75 are described below. 
In general, however, it has been found usefial to have the outside tray 86 pivot or flip 
out to an angle of up to 180 degrees and preferably no greater than 160 degrees relative 
to the initial, storage position illustrated in FIGS. 1-8. Also, preferably, it has been 
25 foimd usefiil to have the inner tray 84 pivot to an angle no greater than 90 degrees, 
preferably no greater than 60 degrees relative to the first, initial position illustrated in 
FIGS. 1-8. FIGS. 9 and 1 1 show the outer tray 86 pivoted to an angle of 160 degrees 
and the inner tray 84 pivoted to an angle of 60 degrees relative to their storage position. 
Before more details of the particular, preferred pivot system 75 is described, details of 
30 particular, preferred trays 44 are described. 


Attention is directed to FIGS. 12 and 13. FIGS. 12 and 13 show trays 
44. In FIG. 12 is an illustration of a left-handed tray 90, and FIG. 13 is an illustration of 
a right-handed tray 92. In the particular preferred embodiment illustrated, the left- 
handed tray 90 and the right-handed tray 92 are mirror-images of each other. 
5 The left-handed tray 90 is mountable on the left side of the fi-ame 22, 

which in the illustration of FIG. 1, is the first frame section 26. Analogously, the right- 
handed tray 92 is mountable on the right side of the frame 22, which corresponds to the 
second frame section 28 in the embodiment of FIG. 1 . For the description of the trays 
90, 92, the same reference numerals will be used for the same features. As mentioned 

10 above, the only difference between the trays 90 and 92 is that they are a mirror image of 
each other. In other embodiments, the trays 90 and 92 may be designed to be 
completely symmetrical and identical in appearance, such that they are interchangeable 
between the right side and left side. 

In the preferred embodiment illustrated, the tray 44 generally includes a 

15 cable entry region 94, a cable storage region 95, a floor or base 96, and a spool 98 

projecting from the base 96. Also, in preferred embodiments, the trays 44 include a side 
wall 102 extending from the base 96. In preferred embodiments, the base 96 defines an 
outer perimeter 104, and the side wall 102 extends along at least a portion, and 
preferably all of the perimeter 104 of the base 96. As can be seen in FIGS. 12 and 13, 

20 in the particular preferred embodiment illustrated, the tray 44 includes a first plurality of 
tabs 106 projecting from the spool 98 and toward the side wall 102. There is also a 
second plurality of tabs 108 that project from the side wall 102 and over a curved trough 
1 10 of the cable entry region 94. 

Also, in many preferred embodiments, the side wall 102 includes a 

25 plurality of scallops 1 12. The scallops 1 12 take the form of a plurality of peaks 1 14 and 
valleys 1 16. Preferably, the valleys 1 16 correspond to and extend directly across from 
one of the first plurality of tabs 106. This is to allow for easier manipulafion of the 
cable slack under the tabs 106 and around the spool 98. 

Preferably, the tray 44 includes a projection tab 118 extending from the 

30 base 96 at an end 120 of the tray 44 opposite from the cable entry region 94. The 
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projection tab 1 18 preferably is easily accessible to a user when the tray sets 46 are in 
their storage positions (FIGS. 1-8) such that the projection tab 1 18 can be grasped or 
otherwise engaged in a manner to permit pivoting of the trays 44. 

In preferred embodiments, the trays 44 are made by molding techniques. 
As such, the regions of the tray 44 underneath each of the tabs 106, 108 is an aperture 
122. The apertures 122 result from the particular way in which the trays 44 are molded. 

The storage region 95 of the tray 44 defines, in general, a width 124. 
The cable entry region 94 defines a width 126. It can be seen in FIG. 12 that the width 
124 is greater than the width 126 of the cable entry region. In many preferred 
embodiments, the width 126 of the cable entry region is not greater than 50 percent of 
the width 124 of the storage region 95. In this manner, the cable entry region 94 defines 
a neck 128. 

Adjacent to the neck 128, but not part of the cable storage region 95, is a 
cut-out area 130 defined by the side wall 102. The cut-out area 130 is provided to 
ensure that each tray 84, 86 in any given tray set 46 is fully accessible. That is, the cut- 
out area 130 helps to open up access to the adjacent tray 44 in each tray set 46. 

From the foregoing description, it should now be apparent how the trays 
44 are utilized to store cable slack. The cable enters and exits the tray 44 at the cable 
entry region 94, The tabs 108 help to hold the cables in place within the cable entry 
region 94. In this particular embodiment, there are three tabs 108. The side wall 102 
and the base 96 define the curved trough 1 10 in the cable entry region 94 that ensure 
that the cables are not bent too sharply. The cable slack is wrapped around the spool 
98, and against a wall 132 of the spool 98. The cable slack may be wrapped around the 
spool 98 several times, however much being necessary. The tabs 106 help to hold the 
cable slack in place around and against the spool 98. In the embodiments shown in 
FIGS. 12, 13, there are six tabs 106 spaced apart from each other. The valleys 1 16 in 
the scalloped side wall 102 helps to permit easier manipulation of the cable slack under 
the tabs 106 and around the spool 98. 

The preferred pivot system 75 is now described in fiirther detail. The 
pivot system 75 preferably includes the mounting construction 42 as mentioned above. 


The mounting construction 42 pivotally secures each of the trays 44 to the frame 22. 
The mounting construction 42 permits the trays 44 to be selectively pivoted relative to 
the frame 22 within a vertical plane parallel to the vertical plane of the frame 22. In 
preferred embodiments, the mounting construction 42 includes a post 140 secured to the 
frame 22. Each of the trays 44 is pivotally mounted on a respective post 140. In 
preferred embodiments, the mounting construction 42 permits the trays 44 to be 
selectively pivotally mounted relative to the post 140 in a plurality of fixed, discrete 
positions. That is, in preferred embodiments, each of the trays 44 is permitted to pivot 
and be fixed in a limited number of positions relative to the post 140. In one 
implementation, this is done through a detent-recess arrangement 142. 

Preferably, the detent-recess arrangement includes at least one of the tray 
44 and the post 140 as having a detent 144, and the other of the tray 44 and the post 140 
as having a plurality of recesses 146. In the particular embodiment illustrated, the 
detent 144 is shown on the tray 44, while the plurality of recesses 146 is shown on the 
post 140. 

In FIG. 10, the post 140 is shown enlarged, in perspective view. In 
general, the post 140 includes a cylindrical wall 148 that defines the plurality of 
recesses 146. It can also be seen that the post 140 has a square mounting boss 150, 
which accepts a screw through a hole 152. The square shape to the boss 150 ensures 
that when the trays 44 are rotated relative to the post 140, the post 140 stays fixed 
relative to the frame 22 and does not rotate. In alternate embodiments, the boss 150 
may be eliminated and replaced with other mounting features, such as a pair of holes to 
accommodate fasteners. 

Still in reference to FIG. 10, it can be seen that the post 140 also includes 
a pair of receiving grooves 154, 156. The grooves 154, 156 are arranged in the post 140 
to be in a radial pattern. That is, the grooves 154, 156 form a continuous circle in the 
outer wall 148. The direction of the grooves 154, 156 are perpendicular to the direction 
of the recesses 146. 

Attention is directed back to FIGS. 12 and 13. In the preferred 
embodiment, the side wall 102 of the tray 44 includes first and second curved arms 158, 
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160 defining an arched opening 162 between the first and second curved arms 158, 160. 
The first and second curved arms 158, 160 are sized relative to the post 140 to extend 
around and slidably engage the cylindrical wall 148 of the post 140. 

As can also be seen in FIGS. 12 and 13, the first and second curved arms 
158, 160 include a projecting lip 164 that extends firom the wall 166 of the arched 
opening 162. Each of the curved arms 158, 160 defines an end point 168, 170, and the 
lip 164 extends across and along the arched opening 162 between each of the end points 
168, 170. The detent 144 preferably projects from the wall 166 of the arched opening 
162, and preferably, symmetrically in the middle of the first and second arms 158, 160. 

In operation, the first and second arms 158, 160 elastically flex to permit 
the tray 44 to be snapped around the post 140. The groove 154 receives the lip 164 of 
the inner tray 84, while the groove 156 receives the lip 164 of the outer tray 86. The 
trays 44 are allowed to pivot relative to the post 140 by the lip 164 sliding within a 
respective groove 154, 156. When the detent 144 matches up with one of the recesses 
146, the tray 44 is fixed in one of its discrete pivot locations. The tray 44 can be 
dislodged by applying a force to the tray 44 and further sliding the lip 164 within the 
respective groove 154, 156 until the detent 144 engages and fits within another of the 
recesses 146. 

From a review of FIG. 10, it should be apparent that the recesses 146 in 
the post 140 can be arranged to control the number of and locations of the discrete pivot 
points. In the particular one shown in FIG. 10, the post 140 has fewer recesses 146 for 
the outer tray 86 to engage than the number of recesses 146 for the inner tray 84 to 
engage. It should be appreciated that the detents and recesses 144, 146 may be 
reversed. That is, the post 140 could contain the detent, while the tray 44 could contain 
the recesses. The post 140 is configured with the recesses 146 such that it is usable with 
both the left side 26 and the right side 28 of the riser 22. 

In operation, the fiber management system 18 can be used to store cable 
slack. The method includes providing the frame 22 and orienting the frame 22 in a 
vertical plane. The tray 44 is mounted to the frame 22 in a vertical plane that is parallel 
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to the vertical plane of the frame 22. The tray 44 is pivoted relative to the frame 22 
within its plane, and cable 60 may be directed into the tray 44. 

The cable 60 is directed through the cable entry region 94, wound around 
the spool 98 once or several times to form cable loop 63, and directed out of the tray 44 
through the cable entry region 94. From there, the cable 60 can be directed around 
radius limiters 50 and to downstream equipment. 

In preferred methods, the trays 44 are mounted in a set having two trays, 
inner tray 84 and outer tray 86. Each of the trays 84, 86 is mounted in a vertical plane 
parallel to the vertical plane of the frame 22. Each of the inner tray 84 and outer tray 86 
is mounted to pivot in a plane parallel to each other and to the plane of the frame 22. 
Also, preferably, the trays 84, 86 pivot about a common pivot point or pivot post 140. 

In preferred methods, the outer tray 86 will be pivoted at an angle of 
100-180 degrees relative to the storage position, while the inner tray 84 will be pivoted 
no more than 90 degrees relative to the initial storage position. Preferably, cable will be 
directed into both of the inner tray 84 and the outer tray 86. 

The fiber management system 18 can be used to store and protect 
copper-based cables and other cables, in addition to the above noted fiber optic cables. 

The above specification, examples and data provide a complete 
description of the manufacture and use of the invention. Many embodiments can be 
made. 
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